
New Program Funds 
T h e  human genome project is still years 
from its goal of mapping and sequencing the 
entire human genetic code, but the disease- 
related genes it has already turned up are 
forcing planners to prepare for the next 
step- widespread genetic testing and diag- 
nostics. The ~roblem is that testine for a 
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single gene can cost more than a hundred 
dollars-a factor of 10 or more too ex~ensive 
for widespread use. Better technology is the 
answer, say planners, but industry is often 
reluctant to spend money before a market 
has developed, and the genome project's 
$30-million annual budget for technology is 
focused on sequencing, not diagnostics. En- 
ter the Commerce De~artment. 

Last week, the department announced a 
5-year, $145-million program of competitive 
awards to industry to develop DNA diagnos- 
tic technology for the commercial market. 
The DNA initiative is one of five new re- 
search areas receivine a total of $745 million - 
as part of the department's Advanced Tech- 
nology Program (ATP). Additional program 
areas will be selected later in the year. The 
genome project's two backers, the National 
Institutes of Health (NIH) and the Depart- 
ment of Energy (DOE), will help ATP 
choose the awards. and officials from both 
agencies expect the technologies developed 
under the ATP program to aid the genome 
project as well. 

ATP, housed within the National Insti- 
tute of Standards and Technology (NIST), 
provides government support for research 
projects led by industry that have not yet 
generated a marketable product (Science, 25 
March, p. 1676). Its early awards were spread 
across dozens of fields, but an influx of new 
money-its budget tripled this year to $200 
million, and the administration has pledged 
to raise it to $750 million bv 1997-led 
NIST to concentrate most of its budget in a 
handful of fields where its efforts could have 
the most impact. NIST expects that grants 
from the program, to be awarded by the end 
of September, will be matched by equal fund- 
ing from industry. 

The DNA diagnostic effort, says NIST 
program director Stanley Abramowitz, will 
attempt to foster innovative technologies 
that are high-risk and high-payoff. Among 
the technoloeies ATP will consider are - 
DNA-screening chips, robotics, better fluo- 
rescent dyes, and ways of running DNA pro- 
cesses in parallel. The goal, he says, is to find 
technologies that apply the power of gen- 
etic screening not only to humans, but also 
in plant breeding, animal husbandry, envi- 
ronmental monitoring, and industrial bio- 
manufacturing. 

One approach uses a chip-based hybrid- 

AL POLICY 

Genome Technology 
ization method, in which thousands of short 
DNA sequences are placed on a silicon sub- 
strate, similar to a computer chip. When a 
DNA sample is flowed over the chip, the 
sequences that match those on the silicon 
hybridize, leaving fluorescent markers that 
can be detected with lasers or generating an 
electrical signal through the chip itself. A 
chip could be loaded with sequences of all 
the known mutations that cause cystic fibro- 

tic-a credit-card sized device that could 
both amplify DNA and screen it. 

The ATP fundine could also benefit the - 
genome project itself, says Robert Straus- 
berg, director of the technology develop- 
ment program at NIH's National Center for 
Human Genome Research. For example, 
NIH-funded efforts to reduce the cost of full- 
genome sequencing through sequencing by 
hybridization could use the same technology 
as the DNA diagnostic chips ATP hopes to 
support. Another technology is micro-ma- 
chining the DNA amplification and han- 
dling processes, which could reduce the 

sis, for example. amount of reagents-the most expensive 
The concept of such detection methods part of both sequencing and genetic diagnos- 

isn't new, says Stephen Fodor of Affymetrix, tics-by a factor of 100. 
a Santa Clara, California, com~anv that is ATP will launch similar 5-vear research 

& ,  

researching DNA chips and intends to com- 
pete for an ATP grant, but key elements of 
the technology-such as converting the hy- 
bridization into a coherent electric signal- 
are still unproven. ATP's program, he says, 
encourages innovation in advance of the 
time when the genome project will create a 
demand for widespread genetic testing. For 
example, Fodor says an ATP grant would 
help Affymetrix design a one-stop diagnos- 

programs in four other areas: i ew  informa- 
tion systems for health care, cheaper ways to 
manufacture composite materials, computer- 
integrated manufacturing for electronics, 
and research on component-based software. 
The last category is an attempt to create ways 
to write software without the laborious 
"hand-assembly" now required, says NIST 
program manager David Fisher. 

-Christopher Anderson 

TOBACCO INVESTIGATION 

Was Safer Cigarette Research Snuffed? 
Rose  Cipollone died of cancer because she 
smoked, according to a 1988 court verdict 
against the tobacco companies Liggett, Lor- 
illard, and Philip Morris. In the end, Cip- 
ollone's family never recovered any damages 
for her death. But the verdict did have some 
ramifications: Its prospect may have killed a 
Philip Morris research project to develop a 
safer-cigarette. That's ;he. 
connection alluded to last 
week by Representative 
Henry Waxman (D-CA) 
after his health subcom- 
mittee heard testimony 
from Victor DeNoble, a be- 
havioral pharmacologist 
who worked for Philip 
Morris until 1984. DeNo- 
ble testified that his super- 
visors stopped his research 
because it was "generating 
data that could be danger- 
ous to the litigation that 
was going on at the time." 

DeNoble, who now 
works as a behavior analyst 
at Delaware Health and 
Social Services, and an- 
other ex-Philip Morris re- 
searcher, Paul Mele, now 
of the Armed Forces Ra- 
diobiology Research Insti- 
tute in Bethesda, Mary- 

land, made these allegations to the subcom- 
mittee of the House Energy and Commerce 
Committee on 28 April. DeNoble said that 
in 1984 the tobacco company halted his 
work on nicotine analogs that seemed free of 
side effects that may exacerbate heart disease 
among smokers. In an interview with Science, 
DeNoble said that Philip Morris' unease 

Smoking gun? Victor DeNoble 
says his findings about nicotine and 
addiction worried his tobacco com- 
pany bosses. 

stemmed from evidence 
produced during this re- 
search that cigarette smoke 
may have addictive effects, 
and that the order to stop 
came just months after the 
Cipollone case began. In 
addition, DeNoble and 
Mele told the hearing that 
Philip Morris forbade them 
to tell other researchers 
about evidence suggesting 
that acetaldehyde, a com- 
ponent of cigarette smoke, 
enhanced nicotine's ad- 
dictive qualities. 

Philip Morris senior 
vice president Steve Par- 
rish admits that the com- 
pany prevented the re- 
searchers publishing some 
of their findings, but spe- 
cifically disputes any con- 
nection between the Cip- 
ollone lawsuit and Philip 

766 SCIENCE VOL. 264 6 MAY 1994 




